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EABSTRACT

Solutions to many of the great problems fac1ng
society will ke found through 1nterd1sc1p11nary research, and

. envircnmental rroblems are a prime target for such an approach. In

~tackling these problems, it would be a great mlstake, however,‘to
‘weaken the classical disciplinary departments. More than 60 new '
chemistry departments were created since 1960; in June 1969, these
granted only 140 Ph.D.'s as opposed to the' 1, 800 Ph. D.'s granted by
the earlier eetabllshed,,125 departments, There seems to be no need
for establishing new ‘chemistry departments, ‘except’ perhaps for
geograph1ca1 reasons, Chenlstry faculty at 4-year institutions should

" be, .given more opportunity for leave, and technicians should be used

“in-the conduct of . research. In: terms of the science currlculum,‘there
is need for. greater flex;blllty and. for'encouraging. Ph.D.'s to Sl
develop greater awareness of’ perlpheral flelds.,As for sc1ent1f1c
-manpower needs in. 1ndustry,11nf1atlon and’' rising costs have forced-a

= reduction in. recru1tment._Improved buslness condltlons w1lljva
:h‘~th1s°p1cture.f(AF) : ST i
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aMy experlence with wraduate schools ln thls country has

'beentexceedlng y 11m1ted, even in the fleld offchemlstry.'

'humanltlesa So it 1s W1th great dlffldence that I make'

1517any remarks at all.tey;"*;Z;_Q;Fielﬁﬁhlw.;

”f:byyreadlng out of the newspaper‘and I thought I would
"fstarn off the same waJ, to make a very 51mple p01nt.;H:_

Wh’*{This 1s now ‘a quote-:

v;there should be.arhollday 1n SClentlflc research anq 1nj
'fjthe new appllcatlons'of sclence, or that there should be

’“_;a forced'st0ppage An exten31on:of old usages by mandatory

.fleglslatron.r

: :*Address presented at. the lOth Annual: Meet
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”DR;:T. L. CAIRNS: Dr. Rees, Iadies and Gentle-

ren:r I as ure’ you feel very much’ llke an out31der in

this group, perhaps because that's what I’ am. (Laughter;)*

_I have seen almost nothlnv of other sc1enn1f1c dlsc1p11nes,f

1n englneerﬂng, and I thlnk absolutely nothing in thev

Pelczar gave me a: blt of an opening_l

"In some quarters a senseless fear of

rence seems to havehﬁaken hold., We hear the cry thati

1ng“of ‘the Council of“Graduate

Schools in the United’ States, M1am1 Beach Florida; Wednesday,‘December 2
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}'n ;;bad instltuti ns:are attacked.» 1 thlnk that has been

:.That takes care of that point}

On the job s1tuation, this is now a quote

-~

from a letter written by the head of a department I am

paraphrasing this only to the extent of leavingfthe actual

name of.the school.out: "i haten't the faintest idea of
where your . former student can get a Jjob. Our department
‘“iS“fllied W1th our own Ph. Ds hoplng for a small stloend
It 1s a shame that these able nen shoula be w1thout posi—
,t;ons.. I am- hoplnv that condltlons will improve soon.'

. Well I chose to read +hat and I was 1m~-'
epressed.that 1t sounded not unllke what Dr. Pelczar read.
,Both these quotes were wrltten in 1932

(Laughter ) |

T‘? My p01nt 31mply is that tlmes have been e

%;bad before andﬁthey have gotten better. When tlmes are\-

4ﬁat,5true throughout all of hlStOrY~‘ And seience 1s an 1nst1-':'

utlon, universltles are 1nst1tutlons, and s0 1s the

blizial x:"nmmx;-m1qo g aana




=B

=

numbers of Ph.D. granting institutions, and Dr. Rees did

touch on that;‘end thenﬂﬁo_finish:up_by combihing a few

words about_chahges‘in curricula, along with the needs of

industry.
‘On the question of ihterdisciplinary re-~
sesrch it is certaln ‘in my opinion that many of the

current problems of great 1mpact on soc1ety are g01ng to.

"llnd thelr solutlons iR truly in 1sc:nllnary research.

'The env1ronment 1et me take as an exa“pl 3 it Is“one+of"-~

several;

= The problem of env1ronmenta1 1mprovement g

cls certalnly one where progress Wlll be made through an

elnterdlsc1p11nary attack

';wi£h5i scussin” these problems W1th my own colleavues*

?1n 1ndustry, and alSo in the un1vers1ties, is" that there

”“" 15 made*up of molecules, these molecules are stlll made if

”ﬁ,gup of atoms, they_stlll obeyisome of the laws whlch Dr.~’

= The thlng that I am frequently 1mpressed ,’

fﬁ:cfis a certaln tendency to forﬂet that a photochem1ca1 smog ,r‘
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an imterdisoiplinary attack, we are talking about solvihg
2 problem by using the most advanced knowledge available
in the classical:dlsciplines. I can't guite seekhow todaﬁ
'there is sucm e thinglaSmen environmental scientist who
hasn‘t flrst‘been-an outstanding chemist or an outstanding
hiologiet, an,outstanding'engineer_of some kind.

| (Appléuse:)

‘f:Ml‘thimkﬂinterdisciplinarity is for the

omﬁolder~folkef—1'meéntoQEr;3Q;ﬁemhaps.“i_L;;t" |
| o (Laughter )
I don't feel thls way at all of course,"'
fabout the teachlng at the undergraduate level in course].
l%lwork-of general“solemce,.surtey coorees‘are problems of <l-f

“j;the env1ronment i:I thlnk they can be made exceedlngly

"‘53$;interest1ng and excitlng cour es. at both the undergraduate?f-’

:Qand graduate levels, but when you talk about attacklng thetj*

'Tfproblem, you are talklng about applying the best knowledgeﬁfﬁ

'"Viﬁfrom the existlng discipllnes._ This 1eads me to feel thatlf;-

tack‘ let us say, the problem of env1ron"‘

ilfﬁunlver51t1e =

ntal improvement they:are g01ng to have to try to solvef‘x

. CONVENTION REPOETERS
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~1.,but I Sulll ‘thiink ‘there are.for onts in these flelds

"ff-cand in these comments I am draW1ng on a report publlshed s

"fflargeJmostkof_tmls data'has been collected by an A c S..;

 s*zfcommittee headed by Chev1s'Wa111ng of the Un1vers1ty of

to a very limiﬁed.degree using.ﬁﬁat.as anleducational
experience for'graduate students.

| vfart of my plea here is that as we move
to the support of interdisciplfnary activity in the.
ﬁniversities; I ﬁeliece>it WOuldlbe a great mistake to do
.chet b:,r--wea»,keni‘nrbr the.classical disciplinafy departments.
| | 1 am very much in favor of the phys1c1sts

etalklng to the chemlsts and worklng Wlth the chemlsts,

 -thlch 1t is in the national 1nterest_that we_have excel?
ilent menexploringmthem;-‘ .

| o | I want to tﬁfn now to this questlon of the:
;numbers of ?h D grantlng 1nst1tutions, and my remarks«-e
f"here are strictly llmlted to chemlstry,ﬂcﬁe@isff&ideﬁaffé

1”f-ments, these are the only ones in whlch I hévefahy:data,

'ieby the Natlonal Research Council last month reportlng on

f?ffthe annual meeting whlch was held last March 'and by and

‘am'impressed_with3the 1ntegrity of thlsf}

these numbers are really factualvw?

_ ‘TAYLOR REESE and ‘Associate
: - CONVENTION' REPORTERS
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'“:ﬂinstltutlons. the prior-to -1960 1nstitutlons, 1n 11969
“-?;averaged 14 Ph Ds granted per 1nst1tutlon, whlle the 50

'*¢new 1nstitut10ns averaged 2 8 This, to me, proves that

(Laughter.) There have been about ten new Ph.D. grantiﬁg
'institutiens in ehemistry‘formed, came into existence,
eachAyeer fof,theelast ten years. The'number-ﬁeﬁt from
125 in about 1960 to seﬁething*a shade ovef 180.

It is a very expensive undertaklng, and

'perhaps this cafrylng coals to Newcastle, it is a very
‘expen51ve undertaking to estab1ish a new Ph D. -grantlnﬂl
department |

| There Were 1 900 Ph.Ds granted in June‘
:of 1969 1n chemlstrv and 1 800 of theee'were granted by .
the 125 schoals that exlsted prlor to 1960. 0nly‘140
"_of the 1,900 were granted by the 60 schools organized

51nc= 1960. ;The azlthmetnc works out that the old

I

testablishing a new Ph D program 1s a very,uvery difflcultffb

i
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in.'69.' This eomes out to'about'an average of about
0.5, or one—hal: Ph.D; per qualified faculty member per
year. ' |

| .Coneidering theLproblems of financing the

universities,}the Federal problems, it seems to me that

a good argument can be made that.for the immediate future-
perhape five, meybe 1onger years=--it 185 unlikely that we
_need’more Ph D--granting:institutions in chemistry. There

are distingulshed professors of chemistry who have averagef,

f o

ver;afworklngxllfetlme, substantlally more than one-halr :
-Pﬁ-ﬁ-:oerJyeer.'”iffyou coule Just even.hriﬁg‘thet to one
Ph.D. per. year, thie'would theh'mean that we have the
.‘ephys1ca1 fac111ties, we have the plant we have the
.-.}faculty to double the productlon of Ph Ds in chemlstry.
'"iAnd I thlnk it 1s a 11ttle unllkely that in the 1mmed1ate
Efuture we would need to double them.rf” T o

“f There are, of course, many eas1ly under- ;

:stood dr1V1ng forces that 1eads a four-year 1nst1tutlon
'[iﬁto want to add a Ph D. program.‘ I won't enumerate those;:
1iI{w nt to comment on Just one..r

_I don't really belleve today there 1s any

geographlc JuStl”ica 1on whlch can be used any longer..'e:3
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— _ students. it may be there is a geographic.justificetion
for graduate progpams in chemistry in some areas where
part-time‘students need that opportunity. That's a point‘
I have not.seen properly investigated.
Well, if I am urging that four-year insti-

tutions in-chemistryvshould-remain that, there are, I
think, things that can be done to strengthen them, rethef
than just put a 11d on them. I think that it is--would
_be exceedlngly desirable to handle the four year institu-~
tions 1n‘801ence andAchemlstryapartlcularly, by arrange-
ments fo: meny more leaves for facultJ on a much more .
frequent?hesiswas part of the cost of dolng bus1ness, if
lpneyjuse_that expression.il

S | t_I think that the buildlng up of a technician}
-_staff”to helpvin the conduct of research would also bekp
idesirable, and I would also 11ke to see a strong tendency
itouard more post doctoral appointments so that faculty o
.iin‘four year colleges can,'in fact, get somethlng con-?y

'structive accomplished in resealch. f“i

Well, I would 1ike to finish up by kind of

'fcombinlng a few points on curriculum and the needs of i

"Qefteiniy{ﬁheEcu;riculumpand7theuchanges'j

-TAYLOR REESE and Assoclatcs k
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*ﬁ.gwork on the actlve S1de of chymotrypsin.' This was his

;g{_ﬁthesis subject.ﬁ“hi“‘

in it is a continuing study, a continuing_problem. 1
-have seen it estimatéd several places that the substantive
half life content bf a course in physical science is about
seven years{ So evéry seven years half of what is being
taught wasn't known or was not in the course seven years
ago. |

‘On the other hand, I think thaf the details
of a curriculum are very much 1eSS<import;nt_than the
atmosPhéié'and attitude in-which the -graduate stUdeht is
'5rought»ﬁ§.-

I belleve that it has been frequently

stated and it 1s part of my own experlence, that the :

_recent Ph Ds--on the average agalﬂ--really need a greater
degree of flexlblllty 1n thelr outlook toward sclence ' |
land tOWard chemlstry than we have freauently Qeén."

| | “ I may 1llustrate this with a mindrr -
‘ ? a£ecdote with a boy I 1nterv1=wed about leé years ago;? .
";4and t:mes have changed only a 11tt1e 1n fLVe years;
ireally.‘ He was a very good man, we had ééén hls recdrds; 

azwe knew about him before he came out 1ooking for a Job.

 ﬁ3L asked hlm what he wanted to do. He said "I want to.

V'I“AYLOR REESE: and. Assocntcs
NS5 CONVENﬂON REPORTERS" :
s . '822 SEYBOLD BUILDING
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I sé.id | "Well that's a, grea.t subJect. How

_would you .Likva to work on the actlve:31de of some otherv:

: LR I T
,enzyme e e el e

k. Heé}sd’id "No.". 1
Y ; i

I said "Well, wé're not worklng ‘on

::;ichyhdt:ypéin:

Full Tt Provided by ERIC.
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'\3“eng1neers has been 1ncreaS1ng by some rather steady per-l'”

I:eltcentage-~1 am_sure Dr. Falk would know--lt 1s about six

self-confidencein7their own'ability to-master a new
subject, to become involved and 1nterested in a heﬁ topic.
Well, to turn flnally to the manpower needs|
in‘industry, there'is-certainly a great deal of confusion |
.about this. | |
| | It is aecentuated at the moment by poor
bu51ness condetlons and the terrible anecdotes in whlch
;the tax1 driver was mentloned this mornlng
| I could add one of my own, we had a man-
~fe31gn 1est week 'a Ph D. and phy51c1st to make mov1es.
~He is- maklng mod mOV1es and he thought he could do. that
._obetter than physics. So I guess that'S‘all right
| I thlnk I would like to take 2 sllghtly

””ylonger range p01nt of v1ew.; The supply of sclentlStS and

822 GEYBOLD BUILDING :

iestrirna . 270 1=ea




staff‘with'gape in it, I mdet say the pressures in the
past two yearS'have.been exceedingly difficult; difficult
enough that we have reduced.oer recruiting dn 1970, and _ ;
fr..;; it will be'done again in 19Ti.f
h | . I hope you don't thlnk I am just sheddlngo‘
tears and looklng for sympathy, but I would like to |
1llustrate how Jnflatlon has affected our company in one_'
speciflc Way. .

I saw 1n the paper thls mornzng ‘that. the
'_wage rate inflatlon in. the construction 1ndustry was 7. 8.
 percent for the past 12 mrnths. Our constructlcn figure
;thls year whlch has been oubllsbed is about $480 mllllon.:'
}ﬁ'fIf one takes Just that 1nflation flgure for wage rates
:_alone,‘ln Just our constructlon, leaV1ng out our manu-i
"hﬁiafacturlng and research thls comes out to about between

4‘$50- and $60 000 per day added cost to duPont Now, that ,“d‘%

”'fis Just about”what 1t costs us to hlre ‘a’ Ph D. and keep

y 82? SEYBOLD BUILDING




view.

fsupply,‘as-a conseQuence-of'all'the pressures you have

- tion in Federal funds, the blaming of the env1ronmental

lof the other soclal problems, I am afrald that all of
Ht_lthls w111rleaa to a very suostantlal dropping ofI in
ﬁ"ireglstratlons in sclence.and englneerlng and e may find
‘3;lourselves; not W1th en excese only a.few years from non;

’fﬁbut rather;(a great shortage of really well tralned,.well-

geducated Ph‘D.~sc1ent1sts and englneers.n"l"

is for industry to take the;real'long range point of

We are quite confident that our recruiting
will go up, our needs.will'go'up as our business goes up,
but itghaszbeen an exceedingly difficult time.

| My.own immediate concern is that the
heard about today; the anti-science attitude, the reduc-'

problems on s01ence and technology, the urgent politlcal

need for good people to go 1nto that fleld and solve some




